The heterozygous diabetes mouse (db/+) has been found t o have glucose i n t o l e r a n c e d u r i n g pregnancy.
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The heterozygous diabetes mouse (db/+) has been found t o have glucose i n t o l e r a n c e d u r i n g pregnancy.
To determine i f f e t a l arowth and metabolism were a f f e c t e d we s t u d i e d f e t a l weight;, lung, l i v e r and placenta p r o t e i n , DNA and glycogen (G) content, and l u n g and l i v e r phospholipids. Controls were from pregnancies o f t h e same g e n e t i c background w i t h o u t t h e diabetes gene ( m i s t y ) .
Fetuses were s t u d i e d on day 18 o f g e s t a t i o n (19=term).
Fetuses o f (db/+) pregnancies weighed more than c o n t r o l s (1091+12 mg vs. 1022'20 mg; meaniSE; pc.005) and placentas and lungs a l s o weighed s i g n i f i c a n t l y more. Glycogen c o n t e n t was h i g h e r i n l i v e r (1340k54 mg G/gram p r o t vs 623k42 mg Glgram p r o t ; mean+SE; p<.001) and placenta (228216 mg Glgram p r o t vs 10628 mg Glgram p r o t ; p <.001) o f (db/+) fetuses b u t was n o t d i f f e r e n t i n lung. S i g n i f i c a n t d i f f e r e n c e s were found i n l i v e r and placenta p r o t e i n and DNA content c o n s i s t e n t w i t h fewer b u t l a r g e r c e l l s .
Fetuses o f (db/+) pregnancies had h i g h e r phosphatidylcholine content o f l u n g and l i v e r , w i t h s i g n i f i c a n t l y l e s s phosphatidylglycerol and more p h o s p h a t i d y l i n o s i t o l i n lung. These data show t h a t f e t a l growth and development i s abnormal i n (db/+) pregnancies c o n s i s t e n t w i t h abnormal f u e l metabolism. T h i s provides a u s e f u l model f o r s t u d y i n g f e t a l growth and development d u r i n g genetic maternal diabetes. Apolipoproteii A i s a m j o r surfactant associated protein localized t o Type I 1 c e l l s i n adult lung. W e now demonstrate i n v i t r o synthesis o f apo A i n lung slices, adult Type I 1 epithelial c a l a n d f e t a l epithelial c e l l s i n organotypic culture. ynthesis and secretion o f apo A was assessed i n c e l l s and media a f t e r 3SSmethionine labelling; apo A was i m n o p r e c i p i t a t e d with antisera and i d e n t i f i e d by 20-IEF-SDS-PAGE. Fully sialated apo A 000) was i d e n t i f i e d i n redia f r a n adult r a t lung slices and p u r i f i e d adult Type I 1 cells. Apo A synthesis by adult Type I 1 c e l l s was optimal i n freshly isolated c e l l s : l a b e l l i n g was undetectable a f t e r 24 hrs. i n culture. I n t r a c e l l u l a r forms o f apo A were less acidic, Mr=30-34,000, representing p a r t i a l l y glycosyl ated peptides. Apo A synthesis was undetectable i n slices o f f e t a l r a t lung (day 18 o f gestation). However, organotypic cultures o f f e t a l epithelial c e l l s isolated on day 19 o f gestation, synthesized f u l l y glycosylated fonm o f apo A a f t e r culture f o r 3-4 days. These studies demonstrate that apo A synthesis and secretion i s developrtentally regulated i n Type I 1 e p i t h e l i a l cells. Apo A synthesis i s rapidly l o s t i n primary culture o f adult Type I 1 c e l l s but maintained i n organotypic cultures o f f e t a l cells. Major i n t r a c e l l u l a r forms o f apo A lack complete glycosylation and only a small f r a c t i o n o f c e l l u l a r apo A exists as the mature secreted form. Ca dependent, phospholipid regulated p r o t e i n kinase (PK-C) serves a c r u c i a l r o l e f o r r e c e p t o r a c t i v a t i o n by substances such a s a-adrenergic a g o n i s t s which s t i m u l a t e phosphatidylinositol breakdown.0ntogeny of al-receptors i s known t o be organ s p e c i f i c and d i s t i n c t from 0-receptors. To a s s e s s receptor-protein kinase r e l a t i o n s h i p , ontogeny of PK-C and CAMP dependent p r o t e i n kinase (PK-A) a c t i v i t i e s were com~ared t o c v t o s o l from r a t l i v e r and . , h e a r t :
IN VITRO SYNTHESIS OF SURFACTANT ASSOCIATED
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. 86 135 155 116 means of 6-8 samples (pmol P transferredlminlmg p r o t e i n ) *, 5: d i f f e r e n t from a d u l t P < 0.05 t o 0.001 C y t o s o l l p a r t i c u l a t e r a t i o of PK-C a t 21d f e t u s were 0.72 & 2.41 f o r l i v e r and h e a r t and s i m i l a r t o a d u l t . DEAE c e l l u l o s e column s e p a r a t i o n of PK-C showed a major and a minor peak, & t h e minor peak was Ca and phosphatidylserine independent i n l i v e r and h e a r t . This p a t t e r n d i d n o t change w i t h age q u a l i t a t i v e l y . We conclude t h a t PK-C a c t i v i t y i s higher p e r i n a t a l l y , i t s subcellul a r d i s t r i b u t i o n does n o t seem t o change with age, and i t is n o t c o r r e l a t e d w i t h PK-A a c t i v i t y o r previously reported al-receptor d e n s i t y i n t h e s e organs. We s p e c u l a t e t h a t PK-C is not r a t e l i m i t i n g i n t h e receptor a c t i v a t i o n p e r i n a t a l l y .
ALTERED PERINATAL GLUCAGON-PHOSPHOENOLPYRUVATE CAR-
3QQ BOXYKINASE (PEPCK) RELATIONS IN THE GROWTH RETARDED
RAT. Edward S. Ogata, Mary E. Bussey, Sandra Finley and Andrew LaBarbera, Northwestern University Medical School, Depts of P e d i a t r i c s , OB/Gyn and Physiology, Chicago, IL.
Since diminished gluconeogenic enzyme a c t i v i t y i s a cause of hypoglycemia i n t h e growth retarded neonate, we characterized t h e r e l a t i o n of glucagon, an inducer of gluconeogenic enzymes, t o t h e appearance of h e p a t i c PEPCK, a key gluconeogenic enzyme. F e t a l and neonatal r a t pups were rendered growth retarded by maternal b i l a t e r a l u t e r i n e a r t e r y l i g a t i o n (L) on day 18.5 (term 21.5).
Pups of L, sham (S), and nonoperated (N) mothers had s i g n i f i c a n t l y d i f f e r e n t body and p l a c e n t a l mass on days 19.5 -21.5 (L< S<N). Glucose a v a i l a b i l i t y was l i m i t e d i n L on day 19.5 s i n c e f e t a l glucose (L 37+5; S 6526; N 7225 mgldl; p < .01) and f e t a l l m a t e r n a l glucose r a 7 i o s d i f f e r e d (L< S < N).
Despite t h i s , glucagon and PEPCK were not stimulated i n L f e t u s e s . Glucagon (516-552 pp/ml), i n s u l i n , and h e p a t i c PEPCK (.078-.096ymoles PEP/g l i v e r l m i n ) did not d i f f e r between L, S, and N f e t u s e s . At b i r t h , L pups had s i g n i f i c a n t l y g r e a t e r glucagon s u r g e than S and N, but Exogenous glucagon induced PEPCK equival e n t l y i n L, S, and N (day 20.5) f e t u s e s and newborns but not i n day 19.5 fetuses.
L i t t l e PEPCK induction occurs during l a t e f e t a l l i f e , and exogenous glucagon can induce PEPCK on day 20.5 and a t b i r t h . L newborns, d e s p i t e excessive glucagon surge, cannot induce PEPCK due t o e i t h e r l i m i t e d s e c r e t o r y c a p a b i l i t y o r r e l a t i v e i n s e n s i t i v i t y t o glucagon. A marked increase in'plasma catecholamines (CAT) a t b i r t h has been described i n animals and man. T h i s study was conducted t o determine whether t h e magnitude and d u r a t i o n o f t h e CAT surge are s i m i l a r i n preterm (130 days, n=4) and term lambs (145 days, n=6), and t o c o r r e l a t e plasma CAT and plasma END l e v e l s i n t h e a c u t e l y e x t e r i o r i z e d f e t a l lamb. CAT were measured by radioenzymatic assay and END by s p e c i f i c radioimmunoassay. Preterm lambs were maintained p h y s i o l o g i c a l l y s t a b l e by a d m i n i s t r a t i o n o f n a t u r a l sheep s u r f a c t a n t i n t r a t r a c h e a l l y p r i o r t o t h e f i r s t breath. Baseline CAT & END were s i m i l a r i n t h e term and preterm lambs. Following u m b i l i c a l cord c u t t i n g t h e r e was a marked i ncrease i n c i r c u l a t i n g norepinephrine (NE) and epinephrine (E) l e v e l s . Peak preterm NE (2.2'0.6 ng/ml a t 1 h r ) was g r e a t e r than peak term NE (1.0+0.2 ng/ml , a t 5 min). Peak preterm E a l s o l a t e r and g r e a t e r than peak term E (2.9k0.9 ng/ml a t 1 h r vs 0.9k0.2 ng/ml a t 15 min, r e s p e c t i v e l y p<.01). S i m i l a r l y , peak plasma END i n preterm animals (2.2'0.1 ng/ml a t 3 h r s ) was l a t e r and g r e a t e r than a t term (1.1k0.2 ng/ml a t 15 min). END was p o s i t i v e l y c o r r e l a t e d w i t h NE and E i n both term and preterm animals (p<.05). Conclusions: 1) Preterm animals have a delayed, exaggerated CAT surge f o l l o w i n g d e l i v e r y , 2) The peak plasma END response p a r a l l e l s t h e peak o f plasma CAT. Speculation: The CAT surge a t b i r t h i s an important adaptive phenomenon and may be modulated by changes i n the END system. Memorial Hospital, Departments of P e d i a t r i c s and Ophthalmology, Rochester, New York The i n i t i a l i n j u r y i n the animal model of oxygen induced retinopathy i s thought t o be i r r e v e r s i b l e a r t e r i o l a r c o n s t r i ct i o n . Since vitamin E i s b e n e f i c i a l i n t h i s model, i t s e f f e c t on e a r l y a r t e r i o l a r c o n s t r i c t i o n , a s well a s the e f f e c t of prostaglandin i n h i b i t o r s ( a s used i n the beagle model) were'tested. 3 day old k i t t e n s were placed i n 80% oxygen and t h e i r r e t i n a s perfused with i n d i a ink 48hrs l a t e r . Pretreatment from day 1 with f r e e tocopherol (vitamin E) 200 mg/kg/day I M , a s p i r i n 20 mglkglday o r a l l y , o r indomethacin 0.5 mg/kg/day o r a l l y was compared t o no drug treatment i n oxygen and room a i r controls. 5 k i t t e n s were randomly assigned t o each group. Additionally, the e f f e c t s of 8% carbon dioxide i n combination with 21% oxygen (room a i r ) , 80% oxygen, o r a s p i r i n p l u s 80% oxygen was studied.
All treatments except room a i r c o n t r o l and 8% carbon dioxide i n room a i r 02 r e s u l t e d i n near t o t a l o b i l t e r a t i o n of p a t e n t r e t i n a l v e s s e l s , a s demonstrated with the i n d i a ink perfusions. K i t t e n s i n 8% carbon dioxide with only 21% oxygen had moderate a t t e n u a t i o n of the smallest v e s s e l s and p a r t i a l closure of the a r t e r i o l e s . This unexpected f a i l u r e of carbon dioxide t o cause v a s o d i l i t a t i o n i s unexplained.
Vitamin E does n o t e x e r t i t s b e n e f i c i a l e f f e c t on oxygen induced retinopathy i n the k i t t e n by maintaining v e s s e l patencey during hyperoxia.
